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Overview
Venus is well known to everyone as the brightest star in the evening or morning sky. Of course, this brilliant stellar object is not actually a star, but a planet, the closest to Earth and, it turns out, the one that most resembles our own world in size and composition. It should therefore be the easiest to explore by astronomers observing from the Earth with telescopes, and indeed there is a history of Venus observations that extends back to the earliest recorded times. However, as observations got better with the invention and improvement of the telescope, the result was often frustration because so little detail could be seen on our bright neighbour. Instead it was found that the surface is shrouded, apparently at all times and at all places, by thick layers of nearly featureless cloud. It was not until the first spacecraft arrived, just half a century ago, that the true character of Venus began to be revealed. This book presents an account of the exploration of Venus, from the earliest days to the latest research using planetary space missions. It also ventures some visions of the distant future when Venus is explored by humans, and might once again have an Earthlike climate (if indeed it once did in the past, as many scientists believe). The space projects and other types of investigation are covered in some detail, especially their scientific objectives and accomplishments. As in the author's recent book, The Scientific Exploration of Mars (Cambridge University Press, 2009), the aim is to be scientifically rigorous but at the same time understandable by non-experts, such as amateur astronomers, students and interested people from all walks of life. Fifty years of experience in talking to special interest groups, schools and colleges, literary festivals, informal gatherings and the media have shown that there is wide interest in penetrating the jargon and protocol of scientific research on the nearby planets and what follows attempts to address this need.
The chapters are organised in sections which deal first with the accumulation of our present knowledge, then with the key problems remaining and the research currently under way to look for answers and an understanding of how the planet evolved, how it resembles the Earth and how and why it differs. Inevitably, the focus is on space missions, from which most of our modern insights have come. The approach here is different from any of the (relatively few) existing books about Venus, with a harder core that centres on an in-depth appreciation of the science and mission architecture and activities, while maintaining a format and style that should not put off the more general reader. But now that we know the truth about the hellish environment on Venus, the chances of finding life there have faded, leaving cold, almost airless Mars looking a much better prospect for expeditions to explore and perhaps discover biological artefacts, alive or dead. It is almost impossible (although we shall try, in one of the final chapters) to imagine manned landings on a surface hot enough to melt lead and with the sort of pressures that on Earth we associate with the deep ocean bed. Even science fiction writers prefer not to fly in the face of known facts when framing their stories, at least not too many of them or too blatantly.
So Venus is mostly out of favour as a setting for stories and movies, as well as for new scientific space missions, losing out regularly to Mars in particular. But many of us Earthlings still wish to understand what Venus can tell us about our origins as part of the planetary system that is home to both worlds. Despite the conditions there, could Venus possibly host some form of life? And most of all perhaps, Venus gets interesting again, even in a life-supporting sense, once we realise that the very reason that it is now so inhospitable, hot and dry, is the same as the cause for most of our current apprehension about changes to the environment on the Earth. The greenhouse effect, fuelled by carbon dioxide, reigns on Venus as it does here, and when it gets out of control things get very tough for most of the familiar life forms, including humans.
The enduring scientific interest in Venus's climate, including the urge to explore and the handy proximity of Venus for relatively cheap missions, has been enough to lead to the attempted dispatch of no fewer than 44 spacecraft from Earth since interplanetary spaceflight began in 1963. About half of them were successful (see Appendix B). Until recently the leading players have been the Soviet -now Russian -and American space agencies, but recently we have seen the first flights to the planet from Europe (with Venus Express) and Japan (with Akatsuki), and longer-term plans and speculations from all of them. The chapters that follow tell the story of how the missions and other initiatives came about, what they did and what we have learned.
The narrative is in three parts. First, we cover the pre-space age of Venus exploration, from the earliest times, telling why experts used to expect dinosaur-infested swamps before they began to get hints that things there were not so benign. The chapters on space-age exploration deal with each mission and major breakthrough individually. The central section summarises current knowledge by scientific topic -surface geology, atmospheric composition, weather, climate and so on -and highlights the remaining mysteries. In the third and final part we will see what plans exist for likely future visits to Venus, all the way to the prospects for eventual human exploration and the long-term evolution of the planet itself.
The main themes are exploration -what has been discovered, and how it was doneand science, why Venus is like it is and what we learn from studying it. Comparisons with the Earth are unavoidable and indeed essential at every step. The approach is to seek to be as complete and rigorous as possible about the science, and the engineering challenges addressed by the different spacecraft and instruments, without being so technical that the only readers who understand are the specialists. Instead the book should be useful to students, as an introduction and overview, but is mostly styled so that laypersons and amateurs interested in the planets will find it an informative and enjoyable read as well.
In order to improve accessibility for those without a scientific background I have tried to avoid, or at least simplify, the jargon which is used by the professionals, and add lots of explanatory notes. Details that are not essential for a general appreciation of the study of Venus, such as the quantitative error and uncertainty limits on individual measurements, are deliberately glossed over.
Anyone who finds they want to look a little deeper into the scientific topics, including basic definitions and equations, could start with the textbooks I wrote for the Oxford Physics undergraduates, Planetary Atmospheres (2010) and Elementary Climate Physics (2005).
